Abstract Patients with endometrial cancer (EC) are conventionally staged by surgery. Depending on the tumor risk factors and the surgical findings, adjuvant treatment is indicated in the form of radiotherapy or chemotherapy. The FIGO guidelines on surgical staging are clear on the importance of assessing the presence of extra-uterine spread of disease, but are elusive on how extensive the surgical staging should be. Also, the role of lymphadenectomy and adjuvant radiotherapy in these patients is the object of controversy, as confirmed by recent results of clinical trials. With surgery remaining the cornerstone of treatment, the surgical approach associated with the least complications should be pursued, particularly since the association of surgery and radiotherapy can escalate the overall treatment morbidity. Therefore, in the last 15 years, laparoscopy has slowly been replacing the traditional midline laparotomy. The results of the few clinical trials and several retrospective studies are unanimous. The laparoscopic approach is feasible, safe and effective and has a lower complication rate as compared to laparotomy in all patients. The number of patients with endometrial cancer included in published studies so far is too low to achieve statistical significance with respect to survival outcomes. However, for some groups of patients, there are results from clinical trials showing that laparoscopy is the method of choice in view of the outstanding reduced surgical morbidity.
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Introduction, materials and methods
Endometrial cancer (EC) is still the fourth most common gynecologic malignancy, affecting mostly postmenopausal women of the western countries. Although two different patterns of development have been distinguished, the most common and best characterised type of EC arises in women with unopposed exposition to estrogens. Such a situation stimulates the endometrium, which passes through a phase of hyperplasia and ends with transformation into invasive cancer. Patients with EC are often obese, diabetic and suffer from hypertension [1] . Obesity is, however, the only factor independently increasing the risk of developing EC [2] [3] [4] , probably because the estrogen production that takes place in the abundant adipose tissue of obese women is not balanced by a correspondent progesterone production.
Since 1988, FIGO has established a classification system based on the surgical findings that mandates an accurate exploration of the abdomen, peritoneal washing, total hysterectomy, bilateral salpingo-ophorectomy and evaluation of the lymph nodes [5] .
Precise guidelines on the extension of the lymphadenectomy are lacking, particularly on which patients should undergo this procedure, whether it should be a simple sampling or a systemic lymphadenectomy and finally if it should be limited to the pelvis or should involve the paraaortic lymph nodes. The decision is left "incumbing on the clinician...to define those cases that can be managed readily and those cases that will require greater surgical expertise and training" [5] . The other area of controversy is the indication for adjuvant radiotherapy, especially after the results of two clinical trials have recently been published [6, 7] . Unfortunately, no clinical trial has so far showed an improved overall survival regardless of using lymphadenectomy or radiotherapy. The practice of lymphadenectomy provides relevant information on the lymph-nodal status, limiting the radiotherapy to patients with positive lymph nodes. On the other hand, elective adjuvant external beam radiotherapy (EBR) would avoid the need for pelvic lymphadenectomy. Although no survival benefit has been proved so far by combining treatment modalities, a striking increase in the morbidity has been shown in patients undergoing a formal pelvic and/or para-aortic lymphadenectomy followed by EBR. As a result of these unresolved controversies, the clinical practice is variable, and the literature reports on patients treated with both lymphadenectomy and radiotherapy, even if no benefit has been shown. The only effective attempt to reduce the morbidity of a treatment of patients with EC that has otherwise been unchanged for 20 years is the replacement of the traditional midline laparotomy (LPT) with a laparoscopic-vaginal (LPS) approach. This was started about 15 years ago, but has only slowly and recently achieved consensus. Current data, mainly produced by retrospective reports and by few clinical trials, are providing evidence for the feasibility, safety and efficacy of LPS and also for the lower rate of complications as compared to LPT [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . This review will analyse the data published so far in the literature, determining variables shared in the different studies and comparing these with control groups. The aim is to define the evidence for the use of LPS in patients with EC.
Results
Since the very first paper on re-staging of patients with EC [8] in 1994, the laparoscopic treatment of patients with EC has been described in several studies, including a prospective randomised trial comparing LPS to LPT [19] . As this last study was conducted in a single institution, the number of patients recruited so far is insufficient for statistical significance with respect to survival outcomes. On the contrary, some significant evidence has been provided on morbidity outcomes, especially for a subgroup of patients. A large multicentric trial was launched some years ago, called GOG LAP 2, aiming to recruit over 2,500 patients with EC to be treated by LPS or LPT. This study clearly has the power to provide valid data on survival outcomes, the main endpoint in oncologic studies. So far, 14 retrospective studies and 1 clinical trial have reported on overall 886 patients with EC treated by LPS [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . Ten out of 14 reports used a case-control model, with a control group of overall 912 patients undergoing laparotomy. However, two studies alone reported on more than half of the overall patients undergoing laparotomy. They were using historical series of patients who had undergone laparotomy as the control group, in one study [21] largely exceeding the group of patients undergoing laparoscopy (251 vs. 69).
The other 4 studies of the 14 describe their experience in treating patients with EC by laparoscopy with no control group. We have selected studies including more than 50 patients per group, or at least 100 patients in studies with a single group, which leaves 9 studies out of 15 [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] .
The surgical techniques were very similar, with only minor differences related to a total laparoscopic or laparoscopic-assisted vaginal approach. However, the extension of the surgery was different, with only few studies defining guidelines on the use of pelvic and para-aortic lymphadenectomy. In four out of nine studies the patients routinely underwent para-aortic lymphadenectomy, and the number of lymph nodes was clearly reported. In the other five studies the para-aortic lymph nodes were not sampled or no number of lymph nodes was reported. The number of pelvic lymph nodes is always reported: the yield was a mean of 15.1 lymph nodes (range 7-27) in the LPS group and 14 lymph nodes (range 5-23) in the LPT group. The mean number of para-aortic lymph nodes yielded was 6.5 (range 2.5-12) in the LPS group and 6 (range 3.5-10) in the LPT groups. The conversion rate from laparoscopy to laparotomy ranges between 1.5% and 36.5%, the latter probably affected by the number of obese patients recruited in the study [16] . The operative time is broadly variable, because of reports issued in different phases of the learning curve, because of the extension of the surgical staging and finally because of the number of obese patients. Therefore, the range is between 146.6 and 265 min. The recorded complications are diverse, but all the studies correctly provide details. The accidental lesion of small or large bowel was reported in five out of nine studies, equally distributed in patients undergoing LPS and LPT, with a rate of 0.39% to 2.2%. The occurrence of a bladder lesion was registered in only three studies with a rate of 1.1% to 1.7% with no difference in the treatment modality. The same as for ureter injuries, three studies reported two events in the LPS group and one in the LPT groups, with a rate of 1.7% and 1.6%, respectively. Intra-operative complications involving major vessels were mainly recorded in patients undergoing laparoscopy. Only one study reported the occurrence of such a complication in 0.8% of the patients undergoing LPT, whilst five studies recorded a rate ranging between 1.3% and 14.4% in the laparoscopy group. The other four studies reported no complications interesting the major vessels at all. The intra-operative blood loss was reported in seven out of nine studies, with a mean of 280 cc (range of mean 200-361) in the LPS group patients. This range compares favourably with the control group of patients undergoing LPT, with an estimated mean blood loss of 405 cc (range of mean 216-594), with all the studies reporting reduced blood loss in the LPS group. Also the blood transfusion rate was slightly lower in the patients of the LPS groups as reported in all but one study, with a rate ranging between 1.5% and 19.2% and a mean rate of 6% in the LPS group and a rate between 2.2% and 18.6% with a mean rate of 7.5% in the LPT group. In all the studies the length of hospitalisation was shorter for the LPS group, with a mean of 3.5 days (range 2.5-10.2) vs. a mean of 7.2 days (range 4.5-15.5) in the LPT group. The occurrence of ileus was also clearly lower in the LPS group. Only one study reported a 1% rate of ileus in the LPS group patients as compared to all the studies recording the occurrence of ileus in patients undergoing LPT, ranging between 1.6% and 21%, with a mean of 9.6%. Quite remarkable is the difference in wound infections and dehiscence quoted in six out of nine studies: the LPS group patients experienced wound complications in 3% to 9% of the cases concentrated on, however, in three out of six studies. All six studies reported on wound complications for the patients undergoing LPT, with a range between 9% and 22%. Finally, the rate of thrombosis or embolism was reported in six studies, with five out of six only reporting on events occurring to patients in the LPT group, with a range between 2.2% and 6.7%. The rate of patients requiring re-operation to manage complications was reported in four out of nine studies. The rate was higher in the LPT group, with a range of 4.4% to 7.5%, while only two reports observed a 1.4% rate of re-operation in the LPS group. Lymph edema or lymph cyst were more commonly occurring in the LPT group, with a range of 2.2 to 5.4% vs. 1.8 to 2.7%. The costs of the two techniques were compared in two of the reviewed studies. Despite higher operative costs, the overall costs were lower in the LPS group, in view of the substantial reduction of the hospitalisation length. In the studies with a control group it appears that an overall benefit for the LPS group is present, but is not consistent between the studies with respect to single variables. The benefit reaches statistical significance only for intra-operative blood loss, length of hospitalisation and the occurrence of postoperative ileus, wound complications and thrombo-embolic events. Recently a clinical trial has reported on the morbidity outcomes of the surgical treatment for patients with EC comparing LPS to LPT. Within the recruited patients, a subgroup of women with comorbidity was identified. These patients were considered to be at high surgical risk. Comparing these sub-groups of patients for their overall risk of intra-operative, early and late post-operative complications, a multivariate analysis could identify only a the surgical intention to treat, i.e., LPS vs. LPT, as a statistically significant risk factor. Patients undergoing a laparoscopic-vaginal approach were found to have a 44% relative risk of overall complications compared to patients undergoing laparotomy.
Five studies provide data on survival outcomes. Three of the five provide median follow-up for the overall population, while the other two have a clearly shorter follow-up period for the LPS group. The survival figures are very similar among the groups, with overall survival ranging between 75% and 84% and the recurrence rate between 4 and 14%. Two studies presented cause-specific survival for patients with stage I disease, ranging between 93.6% and 96%. In none of the studies was a statistically significant difference found between the two groups. Also, none of the studies provides 5-year follow-up data, with the longest median follow-up being 44 months.
Discussion
The management of patients with endometrial cancer is still much debated. The role of lymphadenectomy and adjuvant radiotherapy in patients with stage I has not yet been defined. Large clinical trials have been conducted and published, leaving, however, still unanswered questions. As clear guidelines are lacking, the clinical practice offers a broad scenario of treatment modalities, including the combination of adjuvant radiotherapy following lymphadenectomy. Although no survival benefit has been proved so far, the combination of treatment modalities significantly increases the morbidity. In the contest of a pretty much unchanged therapy over the last 20 years, the only real new approach is laparoscopy, either combined with the vaginal surgery or as a total laparoscopic approach.
So far, with the exception of one clinical trial, only retrospective studies have been published. The results of the studies unanimously lead to the conclusion that the laparoscopic approach is a valid alternative to the standard of care, which for many years has been a laparotomy. In addition, the morbidity of patients undergoing the laparoscopic approach is reduced and the recovery time shortened. Looking at all these studies together, the variables that are significantly improved are the intra-operative blood loss, the length of hospitalisation and the occurrence of postoperative ileus, wound complications and thromboembolic events. The only clinical trial currently produced has provided definite data only with respect to morbidity outcomes. These latter data based on an adequate sample size have shown significant reduction in the morbidity outcomes for all the patients undergoing LPS. Additionally, a subgroup of patients with co-morbid factors has been identified that significantly profits from the LPS. For this subgroup of patients, LPS should be considered the standard of care.
However, the main outcome in oncology is survival. All the studies presented so far have provided encouraging results on this matter. None of them has shown significant difference in survival between patients undergoing LPS vs. LPT. Although this body of retrospective data would suggest that the results are similar, the conclusion that laparoscopic treatment of patients with endometrial cancer is equivalent to the laparotomic approach needs to be based on further results. These would be probably provided by the GOG LAP 2 trial, which has a large sample size. If this or other clinical trials confirm the good results already published, the use of laparoscopy should be adopted in the standard management of patients with endometrial cancer.
